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(57) Abstract 



A WDM transmission system suited to relatively short-range optical communications, as between local stations. This system 
comprises a WDM transmission repeater including a multiplexer that divides a plurality of signal light beams into two groups and exacts a 
second group. The multiplexer also combines the extracted group with a third group of signal light beams that is different from the first or 
second group. Particular means is further provided for reducing effects ofunbranched leakage components in the second group upon opbeal 
communications. 
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Sf*2&S©lffllH («Efi£) ttO. 7Snm-0. 8 2nmT-&*K ^3g¥© 
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A32) ©#3i]*ttifc*»9&<* *2»©«** Ul ~A8 ) ©#3MEW:tti« 

~A4o) *ft*ft©^fr«&ttWT©«fc5£»«£ft*o 

0 5BCIt ^«»3 1 6©W1 0 2C*tfi»lBg 1 ©«*# U 9 
~A32) 0^(0 1^©$^^^^^^ ^3g¥g3©{S^^6 
(A33-A40) ©?*>© lo©^*^* H^^^*^^ 1 ^ 0 
316OHi*1102l:iUSilSslOOT* U9-A32) ©«*£& 
JfcttWa^©-^ Hfc**nfcJ;$^ *3»g3©«*# U33~;uo) © 

*l#ffl©«*# <* 9 ~ A32) ©fra***®*-**** 1 

£tt£>3ilg (tf-^3iS) tMU2 5dBtt±fi<«t**SCaa^*^So 

®5C£t±. ^»S3 1 6©di*^l 0 2C*»S*2»g2©OT3t Ul 
-A.8) ©^©1^^^^^^ i3Sfg3©«^ 
(A. 33- A. 40) ©^^©locft^^f b;i/tfiS»t^*it^5 B 
3 16©ffl**10 2fc#»**2»s2©ffl*# (Al-A.8) ©#S**I± 
Jt««iav^©"C, Ht5%*ftfc±5K. *3Sg3©W* (A33-A40) © 
*2»g2©flHHfe Ul ~A8 ) ©#**#*©+'&««£ 
(*-*3S*) CWb-ri OdBW±^<**at*ttft^^*' 

B©H«**«rcS*. H3Kiw*nfcJ:5*Mi^**»^* s * 
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(WD Mfi336*«f»CD^ 3 HJ£0!l) 

£ ft fcteffo ItMsitS. 
Z(DmiZ&^X, ft3ISJK0iK:#SWDMe2&(JJ«IS3 5l£, #&if 3 5 K 
*Ii§ 3 5 2 , #&§§3 5 3 (&S#gSfSI? £^£ft3.K ^«S3 5 4 (i£ 
fi^StJJS^C:^*^*), #ifipgi§3 5 5M^»S3 5 6*ffiz.Z> 0 ^«[»3 

5 iav^8S3 5 4^adm3 5 o *fltj^f ^>^t-ii±M©^ i mmrntm 

m-Z$>2>&, £ft£>#&i§3 5 lXtf'&iftSS 5 4 t±, *tl*tl/U rtxm&3 
5 7, 3 5 8*8«t5fe»®y3'f > h}#j£3 5 3 c, 3 5 4 c*f»*.T^3o 
JW3s OT^©SafiEi s 3fl5Mfc4»'&t:^ ftif*Ii§3 5 2, 3 5 5^Ix.5^ 

;W/U^3 5 7tt. ^»»3 5 lipf,MS3 5 3 £#A£ftfcft 2S¥® 
(Al ~A8 ) ©3*>«^6A7 *WlfrS-a**-h 3 5 3 btM 
f§3 5 4©M/Sf^A^^- h 3 5 4 b ^ORBC^a -Y > hti!£3 5 3 c, 3 5 

4 c£^LT3fH8affiCi£tt£ftfc&©T*&t)> d<D;W^Xl£8§3 5 7 

**ei8-rSo /W^»B3 5 8I±, 3 5 1 £ 

H3 5 3£*A£ft£ft2S¥©«^# (Al ~A8 ) ©5*>{B^fcA8 
-T^tB^^-h 3 5 Zhh&fomZ 5 4©^JSt5A^-h 3 5 4b£©fig£ 
#fl£g:££t£#£ft£:&©T-&!K iO^W^«B3 5 8 t££{i-sg-#A8 ifi 

bfc#oT, £©ft3|Ste«K:«aWDMejai*«feS3 5 (i. JU rtX&&3 

5 7, 3 5 8#tt0*3ftfcttfflrt?fci:x ft 1 H!fi09K:«aWDMea!*ttS 3 1 
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-rtLt>*>. SI3iLfc3 2«&^trWDMfflW& (A.1 ~A32) AM^ 2 
0 l*^b"C3teADM3 5 0 rtfclfcb&StU ^«ES3 5 1 C «fc D S£ 1 8*©OT 
ft (A.9 ~A32) fcSB2»©(B*5te Ul ) J:t^»^5« * 

tffii2 0 lttn*** 2 0 5^lt^!3fiIiiS4 1 fc#^WC8«S3*v^ 
So »«3 5 lC*^T^£ftfc*2»©«*#ttx 2 0 3^ 

b-C3feJifi»3 5 2Cimo ^JiB»3 5 2fcfc£©»2 8¥©S^t£-«b 
-C^JBfiU d©«JB*iifc!g2ifO«-9**Xl*#-> 3 5 3 aS^bt^S 

ss 5 3icaji*-r?.o «tt«3 5 3-ett. #«*3m*ft*n#**ft-c**«-r 

S=&m*^-^ 3 5 3 bfcm^^tL^o (t^A-l ~A6 ligft^ 

^^■CJMI*W.-^ «**A.7, ^8 «yW;UlB3 5 7 % 3 5 
8£&d3l/t:^fcS3 5 4©**j61-*A#*-»* 3 5 4 c^tt^»S3 5 4 
fc^fcipftSo ^«S3 5 4©#A**-h 3 5 4b£;frbTI&!)&£tifc{i^ 
ftA7 , A8 «rfcC»ai*n5^*«^*A.l ~A6 tt, jB3»©«** 
i: bt«t»3 5 4CiD ^«*nm**- b 3 5 4 a£^LT#iitl^3 5 5 

om^M*, ^«S3 5 l*e»W»^nfe*lS©ffl^3t2i_i:*C:, ^StS3 5 
6C£D-&Sft£tU WlfS*2 0 2£fl*l/T#D7 7"f^ei&4 2^3£ffi£*i£o 

R©ias&#ircs*.-*^ H3t:^$nfci^*Sf*Bi^«ssv^a»ip 

&fe*#ADM£fliv>*£fci J -eSx #Jl*S©ffl»tt# < feSfcO©5filifc# 
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t% *>* : T&±ftb.is-cb&m£i3iZ* «wd Mess 

<U 3 2&£^tfWDMM^S¥©:£T£-&UT^fg1-£©^&&< 8&ri: 
(WDMfcja£*«S<D5g4iSiS0!l) 

CCDEIfciS^T. IB7 2Sffi0Jfc:«3WDM£j8*8lg3 6 li, »«S3 6 K 
ftti*B§§3 6 2. MS3 6 3 (aSa-KJfc^C^iJftfcK ^^3 6 4^ 
iifli§3 6 5^ -£r&is3 6 6, MS3 7 1 N ftiim3 7 2, »»S3 7 3, 
«3 7 4 (ifcft^lS&^tCl^fta^ ft*i*I£§3 7 5 N ^ft»3 7 6*ii 
itSfcfcfcfc* M-f;UM3 6 7, 3 6 8©Slfc&^tfefc:-f 
So MS3 6 1SIF^»S3 6 6liIl^ADM3 6 0£«fiEU 

§§3 7 iav^»S3 7 6lif2^ADM3 7 0 4S^ti. o ft? 7 4 ^ 

m&4 ifr%m-*ift<Dm&ifii&&-e&zm'£K.tti. ftti*it§3 6 2, 3 6 5 , 3 

7 2. 3 7 5*«!*.44&glifc^ 0 

#&§§3 6 ltt,XWSB3 0 1 £:frbT]&!)&£ftfc3 2«©WDMIfS(A 
1 ~A32) ^SlMCH^SfglPCDfi^ (A.9 ~A32) i:£2l¥©fB-5# U 
1 ~A8 ) i:lC^^-r€»c AltS 3 01&=3***30 5&rt*U"r#t> 

7 7"f^»BS4 1 fc^WfcgEttSftTUSo 3tii««3 6 2 (i. #&i§3 6 1 
frt>ttit}-X-V 3 0 3%^LT«iPnfclB2gf©«^— ©b"r3fcJi«1"4« * 
UT. J*ffi$ftfc»2S¥©M-5##A*#-h 3 6 3 a*^Lt^»S3 6 3 £ 
3*r>ii£ft£o ^»S3 6 3-CI±> ^«S3 6 1 A»&a3iLfcJi«£ftfc» 2§¥ 



19 



WO 99/49601 



PCT/JP99/01487 



0*©S&#BT-^£*ifc£-&Si3 6 4RV?tmmm3 6 5 {±#3fc©^«-*>#«i« 
^MSfcbTfciflmbte^o Sfcs ^$S3 6 6©XM-h 3 0 41:^ ^if*! 
§£3 6 5 -frt><D\t}\±tiLUo 

MS3 7 lt±. A±ftf-b 4 0 lS^bT?9JibfclBl»©m^ (A9 ~ 
A. 32) ^^co^^-^?g§§3 7 6-sai^t-^>o £©ISifi09-Ctt:EI*©8P# 
C<Z>#JiB«3 7 2 (£B2j#- h 4 0 3 fc^WH&J&SftT^*) SV^iSS 
3 7 3tt^b"CV^v^ 0 bfrU i©^iS3 7 1 fcS61P©m-5#i:!B2S¥ 

%<DX~, *P1*< hfeil)feADM3 6 0 feCDffi 2 »©#«^OiiaSJ5£^*je 

S>J»g&5 0 0©-«fc3te^ttfcgEl££tlT:i3tK Z.<D7V r^5 0 0©«! 
4J^aS3 6 6(DXt!^—b 3 0 2 fc=2***3 0 6 &^bT3te3*$J£gBfc£ft 
TV>& 0 iO«taC> i4iI^t-liIl^ADM3 6 0 i:^2)tADM3 7 0 

H 3 7 4bCA*U un^.^Lt{Jl*#- h 3 7 4 a^lt^ 
4183 7 *fei8«»3 7 5B\ £&i§3 7 4 *6aa*3ft*J&3 

SbT^JiSf So ^»«3 7 6fcJ\ AM-h4 0 4^Ut 
Btt>a*ftfcx £B£ftfcSS3i¥©{»3fei:x #?£ff3 7 1 £it>®b;fefg 1 P© 

ffi^^^^u »&ftfc*ffcfcWDMOT»&ai»iS4 0 2s^iW7 

77>f«4 2fcft¥WCgESS$*iT^So 

£©£J6flJ-eiix ^«S8 3 6 1 £J:D#»£iifcSS 2 (A 
1 ~A8 ) ©5*>fI^A7 *ffi*-ra^«»3 6 3©iii;*J*-h 3 6 3 bt. 
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•&&SI3 7 4<Dttfo-?ZXtlX— h 3 7 4 btlis ^*^S&3 6 7 

©5ffl&£Rlf££-f S^a-f > hHHM3 6 3 c, 3 7 4 c#^ft-e 
nilt^TV^. PtK£, ^$SS3 6 lC«t!)^ilfci2»©fif3fc (A 
1 ~A8 ) ®a^»(i^A8 *tli*-r*»a»3 6 3(Dliitltf- h 3 6 3 b£, 
-£&§£3 7 4©*fjfo-T£A:tltf-h 3 7 4 b£.&, ;H^^M3 6 8 «t^ft 
A8 ©fcS£8§) ©SMB&Rlflfc-rS^a'f > h^i£3 6 3 c, 3 7 4 c#^ft-? 
ftEStt^ftTV^o 

6 7,3 e8#8lD^*nfcttJI8-CttWT©«J:-5fc:ttf^-r4o 

-Tftfr^s ;U»*3 0 l£^bTSa£b&3 2fc£^trWDM«^i¥ (Al~ 
A32) li, ^»S3 6 lCJ:»>SI§li¥©«## U9 ~A32) ti2Mf 
ft (Al ~A8 ) ft *• #&£ft;fcff§ 2 ftfcfc, ^JU*i»3 

6 2 D-JSbTftHfll^ft, A^3#- h 3 6 3 aS^lt*»S3 6 3 izm 
ifitiZo ^bT, K*2»<Dfi-^3te«4*ft-? t ftWliS"ra*tfl*#— h 3 6 3 bt 
m^^ft^o dOiti^ftfcOT^fc^ ^=&{±5*^- h 3 6 3 b£fflS'J£&ft3 
ftfe^tftaj^ti t)SM*ftS» —IS. MSl»OOT^tts ^§§3 6 6M 
^»S3 7 l*a»bT^«»3 7 6tSia-T*o ^»S3 7 4©*A* 

h 3 7 4 bfr£>(£fi!3S¥©{i-tft (Al ~A8 ) ^DMH, ^ifc£ft 
fc^3i¥©(t^(i, ffi#*-h3 7 4 aS^-U-r^JtlBS-3 7 5t#iPft2>o 
^bt. ^©S5 2»CD«^I4^IBS3 7 5 £J: & -JSLT^Jliiis^ftfe^' 
A^^-h 4 0 4£^bT-£&§§3 7 6£|fcf)&£ft£o 7 6t'l±> % 

li¥©«^^S^3ilO«^^^^^Sffe^WDM«^2¥* s {±S*r^4 0 2$ 
:frbTft7:^^S§4 2^j&m£ftSo Cl©3l^4 0 2ttn*^* 4 

—15, juj*xw&3 6 7, 3 1 8wmmztiitm&^i±ixF<D&5£.ftm-r 

5oTO^AH^3 0 l&^LTSiabfc3 2&£^trWDM{§-s§-i* (Al ~ 
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A32) fcJU M§l3 6 1tJ:t)ili©if7fe (A9 ~A32) tI2H0lf 

it ( ai -as ) htefrfcznzo m2mommt\^ ammmz 6 2cj:t3 

-mLXftmm£ntz'&. XtlX- h 3 6 3 a$^UTMII3 6 3tCl&D&£ 
ft3„ #i£i§3 6 3T?(± N B*t)&3;ftfc£2 8¥0«^©-5^ (Al ~ 

A6 ) h 3 6 3 b£^bT#jSlT£&§^ftfft^T-g{§£ft£- 

A7 N A 8 tt^*-f^^^SS3 6 7, 3 1 8^iattM^3 7 4© 
X**-h3 7 4 btifrti5 0 #&i§3 6 

£i£§§3 6 6MMH3 7 1 £JH&ii® bT-£&f§3 7 6 tgl^t-So -£i£t§ 
3 7 4©#A;b#- h 3 7 4 bfr ^IfcD&jfcftfcW^ A7, A8 £r£(3A 
#tf-h 3 7 4 b£^bT^&£ftfc{l-^ (Al ~A6 ) g§3§¥©{g 
f^i:bTM13 7 4fc£ D^n^o fit, C©^3^©«-§"7t{ii±i* 
#-h3 7 4 a£;frbT^ii4ii§3 7 5 t3#frtu <I ©^JfiHisS 7 5 C «fc & — 
J§bT:ftJi¥g£ft£o 1=ri£^3 7 6Tlt A^-h 4 0 4£tf-bT®lDii2:ft 
fe^3g¥©M^^s i§ iP©«-5t^#^&£fts irfe^WDM^S¥i:b-r 
mi*«4 0 2*ifrLX?f7T'{smffi4 2^m&£ti2>o tela. ;©HiM4 0 
2&n*£* 4 0 6^bt^77-f«4 2 £^l$£g^£ftT^£o 
d©^4HJS0!l-r-(i, /W^UM3 6 7 N 31 8 #^£ftTt^frSj?p£ 

jsjt>e>-Ts ^MbTm^^n^^2p©#(i^©M^fi2^{i. mmmm^ntc 

2o©AADM3 6 0, 3 7 0 ^IiiLtSJ|fi!ltTO4 0 2fr^77^/t 

tt&4 2-NMm^n^fefes fe2^©=ps*:«ie^ttSi«)'rs<«tD^ as© 

HH##«3£ftSo £fes ^»S3 7 4CiQiLT-&«S3 6 4 S £ «fc 

£#-££3o £e>tc\ ^%S3 6 3CSn^.T^«S3 7 3£ffliU ^»S3 7 1 

35pe>«-ift»3 7 3^a*n4«^©a[fi4:^as3 6 i*^as3 6 3^ 
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3 2iSS$tfWDMfififO±tS-JSbt3!6«it5©-ett&< 8»ri:fc:— 

n & w d m e & > t, j- a * n « -r £ £ ** t- s « • 
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iuie#}££g^©liuBBf§2^©{t^^ 

£©p^©'>&< fctv^rtL<ptK^a$^^fc3te^i^ssi:*«^.feWDMe3^l^t^atSo 

2. UlB^ft^^tt, tag3SS2i¥©OT#£&&gr2:£ai2j"r 

SuI3^©m^^- h© 1 oi: fugB^g© A* tf- h © 1 ofc*J b»ft 
«ft©«^te*Bl 0 Rtl»©fit3l6S» 1 »©ffl-^3fe 2:81 2 S¥©{§^-ft i: 

n& 4ift«©aB[©e^*ip <=> & a m 3 & ©«^^ 1 §¥©m-^ft t 
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ffigsfofi-^^ t» mmcam^ytzm 1 ^©{t^te £ us 2 n©{t-^ t 

C#i£U ^UT> ^fg2?¥©«^;ft©-^£MIS£-£S#i£S§^ 
5 &ft©»i!t©{g £> & £ KS 3 i¥©{§^ft £:SdiS l i¥©{f ^ 

fl&K*3»©m^#£S£W-r*3@!Mi:£«;U 

l9l3^»S*iaa-rai(ria»2gf©«-^3fc0«|ISfiR^t*fUs HuSBff! 3 3¥©fi 

5 . 20 kmWT©Kii8TM£ft©*«»#E«£fts m^©-^*^ 

bu IB^IS© 4»«S© r> % 'J>fc < 4: % — o fciu 

frsaaft©OT3te*s 1 s*©«^# tse 2 1¥©«-^^ £ t^ats^astx 
HuiBm^©-?s«^rt c is £ n « & o tii 1 »©m^©«* 1 1± 

a* a «fi©a»©«^5te 3 #©<»# t mmi 1 mom^x tz-s®. 

•r*-*x KrsB«g2»©«^3te©-flJ*ai»$-&s^as4:x 
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6. 2 0 kmJeiT©PJPBT?a»o4 , *S* J BBll$iXs i?r£©-«fi# 

rpm&M > * =r A T? & o T . 

iaiB«»©fs-«§#£ss 1 p©ra-s-# £S§ 2 ^ t i:^tt5^$^t, 
ft& £ &s©stfR©ra^#* t>tz2>m3 mv>mmt turn 1 g¥©{t-*§# ^ 

£ii&s&ft©^i&©fi^£^t>&^ *©&R©«-§-3te*s^c£&*«£ 

©g§ 1 P0if^i:i 2 CD«^3fc J: LT bubBII 2 P©(t b> 

buib^ i moment a &ft©f§-*§-:ft£<a £ r hmbbt5£©— ass**^ 
sss©?*)©^^? 2?ss©p^t$)oTs »2afc£*ft j e r ftfc*tLTi?f£©* 
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8. mm*m^<Dmmm<D*m^mmm2&(Dm^yt*i%m-?2>m 
mt-rz m&m i ism© w d m^s. 

<nm i mom^yt t m 2 m^m^tiz^ lt mtzm 2 m®m^K*&m u 
tuiB^ 1 mvm^yt i^si-r z i&s©®-^ £<a £ ?mmfc(D--%.&mmz<s 

m®§:mmg.\s^)WA±-?:&^T, mm2^(Dm^^ti^mz^xmm^m 
m2m(Dm^^n^n<D^m^mm^^xmm^n^z\h^m.t-t^ i w 

10. ^Slfcl&V^ ^©-iSSTO^'a £ tlSiSIT'S oTS 
v^zfi&&&fi©«i!&©«^£m!3&^ ^©mgt©fs- 5 5-7fe£5v^i ! i&3& 
fi©Sii 1 i¥©M-^ i:^ 2 i¥©«^6 £: £#i£ir 3 c £: t: «t 5 mm 2 ?¥©{©-§-# 

3i¥©{f -tftfcHulBfg 1 ^©M^£?if££nfciiug33§ 2 & 
©«-«§•# ©-SB 2; * b T ai t) f a W D MeiSSt- & o T > 

1 1. W8BSS3i¥©OT#*ft*ft©*'toifcftWu BufB^lP©fi^- 
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